T he past decade has witnessed a radical shift in medical education. Most current Canadian physicians were trained in a time-based system, moving from one monthly rotation to another. However, medical education is rapidly transforming into an outcomes-based model in which the physician is defined by a set of measurable abilities called competencies. 1 In this model, a trainee must achieve a list of competencies rather than spend fixed numbers of months on particular rotations. This approach may be appealing: How better to be accountable to our patients and society than by setting clear standards and then ensuring that they have been met? In outcomes-based models, educators must comprehensively teach and assess all defined competencies. They must also ensure that competency frameworks are complete, including clear standards not only for knowledge and technical skills but also for complex physician attributes, such as compassion, tolerance of uncertainty and cognitive flexibility. Competency models are hailed as a superior way to train doctors. Are they? To be honest, it will not be easy to find out.
Canada is an international leader in competency-based education. The Royal College of Physicians and Surgeons of Canada created the CanMEDS 2 competency framework with seven named roles for specialist physicians: Medical Expert, Communicator, Collaborator, Manager, Health Advocate, Scholar and Professional. Recently, The College of Family Physicians of Canada adapted the CanMEDS roles and incorporated them into its Triple C Curriculum. 3 These competency frameworks are used for accreditation of Canadian residency programs and play an important role in Canadian medical schools. They have also begun to appear in continuing education and, in the future, may be used by both colleges for assessing the maintenance of competence in all practising physicians.
Because competency frameworks have been mandated and enacted, it is too late to ask if they are better than time-based models. Comprehensive evaluations of the existing programs were not made by either college before the competencybased changes were implemented; therefore, there is no way to know how well the old ways of doing things worked. In addition, evaluating large educational interventions is hard because it is difficult to separate the effects of curricular innovations from the multitude of other constantly changing factors (e.g., health systems, funding models, advances in technology, societal structures and reform of duty hours) that influence the attitudes and practices of trainees. 4 Given these realities, medical educators should first focus on identifying potential challenges in competency-based education and then focus on mitigating any problems.
What might be some of those challenges? One obvious challenge is that educators must find effective ways to teach ALL of the competencies, not just biomedical knowledge. In previous time-based models, educators relied on residents having enough experiences over time to develop mastery in complex areas. Of course, this was problematic, as it merely assumed that such mastery would occur after sufficient training time. However, the recent Future of Medical Education in Canada report on postgraduate training clearly acknowledges that educators lack fundamental knowledge about how to teach many CanMEDS roles. 5 Instruction about roles such as Advocate, Professional, Collaborator and Communicator also requires knowledge of the social sciences and humanities that most medical educators (who were trained in a biomedical model) lack. 6 Moreover, most current (largely psychometric) assessment methods simply do not make sense for the multiple CanMEDS roles that involve social interaction. 7 Mandates to teach and assess difficult social constructs will • Medical educators acknowledge important challenges associated with teaching and assessing certain CanMEDS roles in outcome-based education.
• Ensuring that competencies are sufficiently comprehensive to capture the many complex facets of high-quality medical work is no easy task.
• Because very little is known about the effects -both intended and unintended -of this education model, ongoing research will be essential.
Key points
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not accomplish anything unless relevant and effective teaching methods are in place. Because everything that is taught and assessed in a competency-based model must be named and described, educators must be certain that the list of competencies incorporates absolutely everything that a good doctor needs to do and be. However, complex attributes, such as compassion, integrity or curiosity, are multifaceted; therefore, comprehensive definitions for these attributes will likely remain elusive. Furthermore, requiring busy clinical educators to teach and assess the myriad specific items outlined in competency frameworks will inevitably divert their attention away from concepts that are harder to name and define. Learners may then focus on simpler areas that they know their teachers can easily assess. If competency models do not easily incorporate complex attributes, how can educators ensure that these attributes are prominent within educational processes?
In competency models, if trainees show competence in all of the listed areas, they can finish their training sooner. This aspect of competencybased education has been reported as a theoretical advantage in the literature; 8 it is now a real possibility in at least one Canadian program as part of a pilot being run by the orthopedic training program at the University of Toronto. 9 This potential "efficiency" might lead to another challenge: less time for learners to master the subtle but essential aspects of medicine that are currently undefined because physicians may absorb them through acculturation over time. 10 Living within medical culture, physicians take these so much for granted that they can be hard to identify -without careful study now, it is possible that physicians will only be able to name them after realizing what has been lost with shorter training periods.
Physicians are bound by the dictum primum non nocere (first, do no harm). How can the medical education community follow this dictum during this major educational change? It requires three things: to be cautious about new curricular models and not simply assume that they should be better; to avoid limiting evaluation efforts of the new curricular approaches to small facets of their implementation; and to be open to the idea that -no matter how enticing, logical or intellectually appealing an approach appears to bethere may be challenges that cannot be ignored.
There are faults in traditional models for medical education, but educators should not become so invested in new models that they fail to undertake a thorough evaluation of potential unintended consequences. As we reform the educational approaches that will shape the next generation of doctors, we must employ intellectual humility, curiosity and open-mindedness to best serve our profession and our patients.
